The melting points are uncorrected.
1
H NMR and 77.0 ppm for 13 C NMR) and internal CFCl 3 (0 ppm for 19 F NMR), and coupling constants (J) are reported in Hertz. IR was measured on an FT instrument. GCMS spectra were recorded on an Agilent 7890A gas chromatograph coupled with 5975C quadrupole mass selective electron impact (EI) detector (70 eV), High resolution mass spectra (HRMS) were recorded on a LTQ Orbitrap XL instrument using electrospray (ESI) ionization or on an Agilent 7890A gas chromatograph coupled with a Waters GCT Premier orthogonal acceleration time-of-flight detector using electron impact (EI) ionization. Flash column chromatography was performed using silica gel 60 and TLC analysis was done using TLC silica gel 60 F254 aluminum sheets from Merck. The petroleum ether (PE) used refers to fraction boiling at 40-60 °C. THF and toluene were dried by distillation using sodium/benzophenone and kept under molecular sieves (3 Å).
General Procedure for the Synthesis of Compounds 2. A solution of TBAT (108 mg, 10 mol%) in dry THF (2 mL) was added dropwise to a solution of PhSCF 2 CF 2 SiMe 3 (1.13 g, 4 mmol) and N-substituted imide 1 (2 mmol) in dry THF (10 mL). The mixture was stirred at room temperature under argon for 1 h, followed by the addition of aqueous HF (4 mL, 1M) and stirred at 35 °C for another hour. The reaction product was extracted in diethyl ether (3×25 mL), the combined organic phase was washed with brine (15 mL), dried (MgSO 4 ), and concentrated under reduced pressure. The resulting residue was purified by flash column chromatography (SiO 2 , PE-EtOAc) to give the desired product 2.
5-Hydroxy-1-methyl-5-(1,1,2,2-tetrafluoro-2-(phenylthio)ethyl)pyrrolidin-2-one (2a): 54% yield; white solid; mp 116-118 °C; R f 0.26 (PE-EtOAc, (film) ν max 3279, 3083, 1695, 1644, 1616, 1605, 1575, 1133, 992, 927, 752, 695 
General Procedure for the Synthesis of Compounds 3a and 3c.
A solution of n-Bu 3 SnH (470 μL, 1.75 mmol) and AIBN (25 mg, 0.15 mmol) in dry toluene (3 mL) was added over 1 h using a syringe pump to a refluxing solution of 2a or 2c (1 mmol) in dry toluene (5 mL). The resulting mixture was refluxed under argon for 3 h, followed by concentration under reduced pressure and purification by flash column chromatography (SiO 2 , PE-EtOAc) to give product 3a or 3c. 2.68-2.81 (m, 1H, trans), 3.00-3.08 (m, 1H, cis), 3.46-3.53 (m, 1H, trans), 3.95-4.00 (m, 1H, trans), 4.16-4.22 (m, 1H, cis), 7.65-7.85 (m, 10H, cis+trans) 
